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AB Nitrogen mustard (bis (2-chloroethyl ) methylamine, HN2) inhibited 

the binding of upstream factors Spl and AP2 to their consensus sequences. 
At concentrations where 50% of the consensus sequence DNA contained at 
least one lesion, HN2 inhibited formation of the Spl complex by 
37% (40 muM HN2) and the AP2 complex by 40% (50 muM HN2) . The binding of 
the TATA binding protein (TBP) to the TATA element was also 
inhibited by HN2, whereas sulphur mustard and the monof unctional 
sulphur mustard 2-chloroethyl ethyl sulphide (CEES) resulted in a 
disproportional extent of inhibition with respect to the level 
of alkylation. The level of alkylation of the TBP oligonucleotide 
varied significantly at 100 muM drug, with 80, 42 and 15% of HN2, sulphur 
mustard and CEES, respectively. However, this level of alkylation 
inhibited formation of the TBP- DNA complex by 70, 70 and 45% 
respectively. This differential sensitivity of transcription factors to 
mustard-induced DNA damage therefore appears to reside dominantly in the 
stereochemical differences between the specific mustard lesions. 
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TI Quercetin inhibits hydrogen peroxide (H202 ) -induced NF-kappaB 

DNA binding activity and DNA damage 

in HepG2 cells. 
AU Musonda, Clement A.; Chipman, James K. (1) 

CS (1) Sch. Biochem., Univ. Birmingham, Edgbaston, Birmingham B15 2TT UK 
SO Carcinogenesis (Oxford), (Sept., 1998) Vol. 19, No. 9, pp. 
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AB We have investigated the effect of the plant-derived flavbnoid quercetin 
in relation to potential oxidant and antioxidant activity on nuclear 
factor kappaB (NF-kappaB) binding activity and DNA integrity in HepG2 
cells. Gel mobility shift assays using a gamma-32P-labelled NF-kappaB 
oligonucleotide probe showed that treatment of HepG2 cells with 
quercetin (up to 10 muM, sub-cytotoxic) did not elevate NF-kappaB binding 
activity of nuclear extract protein but did inhibit binding 
activity .of an extract from cells treated with the oxidant H202 . A similar 
inhibition by quercetin of H202-induced NF-kappaB transcriptional 
activation was demonstrated using a cat reporter gene assay. Considering 
oxidative DNA damage, using single cell gel electrophoresis (comet) assay 
we have demonstrated that quercetin (10 muM and below) did not induce DNA 
strand breaks. However, a marked and statistically significant (P < 0.01 
at 10 muM) inhibition of strand breakage produced by H202 was 



detected. The specific formation of 8-oxo-2 1 -deoxyguanosine (8-oxodG) in 
calf thymus DNA exposed to either gamma-irradiation or the Fenton reaction 
system was also inhibited (P < 0.01 at 10 muM) by quercetin in a 
dose-dependent manner. This was not accompanied by formation of 8-oxodG by 
quercetin itself. The inhibition of 8-oxodG formation by 
gamma-irradiation was more potent (IC50 = 0.05 muM) than that by the 
Fenton reaction (IC50 = 0.5 muM) , implying that the mechanism of 
protection may be different between the two systems. The 
inhibition of both NF-kappaB binding activity and 
oxidative DNA damage suggests that its antioxidant 

potential outweighs its oxidative potential in a cellular environment, 
which may contribute to anticarcinogenic and antiinflammatory effects. 
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TI A serine-kinase associated with the pl27-I(2)gl tumour 

suppressor of Drosophila may regulate the binding of pl27 to 
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the plasma membrane. 
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AB The pl27 tumour suppressor protein encoded by the lethal (2 ) giant 

larvae, (l(2)gl), gene of Drosophila melanogaster is a component of a 
cytoskeletal network distributed in both the cytoplasm and on the inner 
face of the plasma membrane. The pl27 protein forms high 
molecular mass complexes consisting mainly of homo- oligomer i zed 
pl27 molecules and at least ten additional proteins. One of these 
proteins has been recently identified as nonmuscle myosin type II heavy 
chain. To determine the functional interactions between pl27 and 
other proteins present in the pl27 complexes, we analyzed 
pl27 for posttranslational modifications and found that 
pl27 can be phosphorylated at serine residues. In this report we 
describe the characteristics of a serine kinase which is associated with 
pl27, as judged by its recovery in pl27 complexes 

purified by either gel filtration or immuno-af f inity chromatography. This 
kinase phosphorylates pl27 in vitro and its activation by 
supplementing ATP results in the release of pl27 from the plasma 
membrane. Moreover, similar activation of the kinase present in 
immuno-purif ied pl27 complexes dissociates nonmuscle myosin II 
from pl27 without affecting the homo-oligomerization 
of pl27 . This dissociation can be inhibited by 

staurosporine and a 26mer peptide covering amino acid positions 651 to 676 
of pl27 and containing five serine residues which are 

evolutionarily conserved from Drosophila to humans. These results indicate 
that a serine-kinase tightly associated with pl27 regulates 
pl27 binding with components of the cytoskeleton present in both 
the cytoplasm and on the plasma membrane. 
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AB The toxicity of DNA-damaging agents is widely believed to result from the 

formation of lesions that block polymerases or disrupt the integrity of 

the genome. A mechanism heretofore not addressed is that DNA 

damage may titrate essential DNA-binding 

proteins away from their natural sites of action. This report shows that 
the ribosomal RNA ( rRNA) transcription factor hUBF (human upstream binding 
factor) binds with striking affinity (Kd(app) approximately 60 pM) to the 
intrastrand cis- [ Pt (NH3 ) 2] (2+-d(GpG) crosslink formed by the anticancer 
drug cis-diamminedichloroplatinum(II) (cisplatin) . When protein blots of 
human cell extracts are probed with cisplatin-modif ied DNA, 97- and 94-kDa 
proteins are detected, consistent with the known sites of hUBF species. A 
similar analysis of blots containing in vitro translated hUBF confirmed 
that the protein binds cisplatin adducts with high specificity. By 
contrast, DNA adducts of the clinically ineffective trans isomer of 
cisplatin, trans-diamminedichloroplatinum ( II ) , are not recognized by hUBF. 
DNase I inhibition patterns of hUBF bound to a 100-base-pair DNA 
fragment containing a centrally located cis- [ Pt (NH3) 2 ] (2+) -d (GpG) 
crosslink reveal specific protein-DNA interactions in a 14-base-pair 
region flanking the adduct. The affinity of hUBF for the rRNA promoter is 
similar (Kd(app) approximately 18 pM) to that measured for the cisplatin 
adduct. In addition, we observe that the hUBF-promoter interaction is 
highly sensitive to the antagonistic effects of cisplatin-DNA adducts. 
These results suggest that a cisplatin-mediated transcription- factor- 
hijacking mechanisms could disrupt rRNA synthesis, which is stimulated in 
proliferating cells . 
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single-stranded DNA. UV irradiation of single scr f 
^ribonucleotide homopolymers j£> ^^.^J ATP by^dS protein. UV 
these polynucleotides to support th « Jydrolysi ^ 
radiation damage apparently blocks ^ S ^^ n . uv _ irradia ted DNA 
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English . , human HeLa and hamster V79 cells 

A factor was identified in exts ^PJliJTSf ««vatal DNA restriction 
that retards the electrophoretic mobility oik 

fragments modified with the antitumor drug cis- ^ 
diaLinedichloroplatinum(II) (ci plat in) • JJ^JJ^ with prot einase K 



cisplatin-modified DNA was estd. to be (1-20) .times. 10-10 M. Protein 
binding is selective for DNA modified with cisplatin, [Pt(en)C12] (en, 
ethylenediamine) , and [ Pt (dach) C12 ] (dach, 1 , 2-diaminocyclohexane) but not 
with chemotherapeutically inactive trans-diamminedichloroplatinum ( II ) or 
monofunctionally coordinating [Pt (dien) CI] CI (dien, diethylenetriamine ) 
complexes. The protein also does not bind to DNA contg. UV-induced 
photoproducts . The protein binds specifically to 1, 2-intrastrand d(GpG) 
and d(ApG) cross-links formed by cisplatin, as detd. by gel mobility 
shifts with synthetic 110-bp duplex oligonucleotides; these 
modified oligomers contained five equally spaced adducts of - 
either cis- [ Pt (NH3) 2d (GpG) ] or cis- [Pt (NH3) 2d (ApG) ] . 
Oligonucleotides contg. the specific adducts cis- 

[Pt(NH3)2d(GpTpG) ] , trans- [ Pt (NH3 ) 2d (GpTpG) ] , or cis- [ Pt (NH3 ) 2 (N3- 
cytosine)d(G) ] were not recognized by the protein. The apparent mol. wt . 
of the protein is 91,000, as detd. by sucrose gradient centrif ugation of a 
prepn. partially purified by ammonium sulfate fractionation. Binding of 
the protein to platinum-modified DNA does not require cofactors but is 
sensitive to treatment with 5 mM MnCl2, ,CdC12, CoCl2, or ZnC12 and with 1 
mM HgC12. This protein, alone or in conjunction with other cellular 
constituents, could be of general importance in the initial stages of 
processing of mammalian DNA damaged by cisplatin or other genotoxic agents 
and may belong to a wider class of such cellular damage-recognition 
proteins . 
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TI NMR studies of the interaction of bleomycin with (dC-dG)3 
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SO J. Biomol. Struct. Dyn. (1990), 7(5), 1117-33 

CODEN: JBSDD6; ISSN: 0739-1102 
DT Journal 
LA English 

AB The interaction of bleomycin A2 and Zn { II ) -bleomycin A2 with the 
oligonucleotide (dC-dG) 3 has been monitored by NMR spectroscopy. 
Binding of the drug to the oligonucleotide is indicated by an 
upfield shift of the bithiazole proton resonances consistent with partial 
intercalation of this group between base pairs. The effect of temp, and 
ionic strength on the binding of both free bleomycin and the Zn(II) 
complex has been studied. Consistent with earlier studies on 
polynucleotides, the rate of exchange between the free drug and the drug- 
oligonucleotide complex is ' rapid on the 1H NMR chem. shift time 
scale. Binding of the oligonucleotide induced changes in 
resonances assigned to protons in the metal-binding region of 
Zn(II)-bleomycin. Intermol. nuclear Overhauser effect enhancements 
between bleomycin and the oligonucleotide have not been 
detected. 
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AB Oligopeptides contg. arom. and basic residues (such as 

Lys-Trp-Lys [38579-27-0] ) and the single-strand binding protein coded for 
by gene 32 of bacteriophage T4 were used as probes for the structure of 
damaged sites in double-stranded DNA which has been chem. modified either 
by carcinogens such as aminof luorene derivs. and alkylating agents or by 
antitumor substances such as Pt derivs. The binding of the 2 probes to 
chem. -modified DNA was followed by fluorescence spectroscopy. Stacking 
interactions of the arom. residue of Lys-Trp-Lys are strongly favored in 
locally-denatured regions of DNA; they are characterized by a complete 
quenching of the tryptophan fluorescence. The gene 32 protein from phage 
T4 binds in a noncooperative way to single-stranded regions induced by 
chem. modification of DNA; this binding leads to a quenching of the 
protein fluorence. Modification of DNA by N-acetoxy-N-2- 
acetylaminof luorene (I) [6098-44-8] creates opened regions which are 
recognized by both Lys-Trp-Lys and the gene 32 protein. Three platinum 
derivs. were used to modify DNA: cis-Pt [15663-27-1], trans-Pt 
[14913-33-8] and Pt-dien [15522-23-3]. The 1st one exhibits an antitumor 
activity whereas the 2 others are inactive. Only cis-Pt creates strong 
binding sites in DNA for both the tripeptide Lys-Trp-Lys and the gene 32 
protein. Methylation of guanine (N7) and adenine (N3) by Me2S04 does not 
affect the binding of either probe. Removal of the methylated purines 
without cleavage of the phosphodiester backbone creates apurinic sites 
which are selectively recognized by the tripeptide Lys-Trp-Lys; the 
assocn, const, is >2 orders of magnitude higher than for native DNA. In 
contrast, the gene 32 protein does not bind more to apurinic than to 
native sites. Oligopeptides contg. lysyl and tryptophanyl (or 
tyrosyl) residues are shown to cleave phosphodiester bonds at apurinic 
sites upon incubation of the complexes at 37. degree.. These 
oligopeptides therefore mimic apurinic endonuclease [61811-29-8]; 
they make use of their arom. residue to anchor at apurinic sites and of 
their lysyl amino groups to cleave the phosphodiester bond through a 
.beta, elimination reaction. Cleavage of the phosphodiester bond at 
apurinic sites reduces the affinity of the tripeptide; on the contrary the 
gene 32 protein exhibits a strong binding for these nicked apurinic sites. 
A model is proposed for the recognition of apurinic sites in DNA and for 
the sequential action of apurinic endonucleases and single-strand binding 
proteins in the repair of apurinic DNA. Preliminary expts . were carried 
out to characterize the binding of the recA gene product from Escherichia 
coli to single-stranded DNA; this binding induced an ATPase and a 
proteolytic activity of therecA protein. Fluorescence quenching is obsd. 
when the recA protein binds to polydT and single-stranded DNA. However, 
the apparent size of the binding site is quite different for these 2 
ligands . These results are discussed with resp. to a possible 
base-sequence selectivity in the binding of recA protein to single strands 
and to the role of locally unpaired regions of chem. -damaged DNA in the 
activation of the proteolytic activity of the recA protein. 
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